INTRODUCTION
Systemic and local immunologic abnormalities have been described in ulcerative colitis and Crohn's disease (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) ; however, data regarding the local immunologic factors are conflicting. Immunologic abnormalities have also been reported in idiopathic proctitis (11) , a localized form of inflammatory bowel disease (12) . Although abnormalities in IgA in colonic mucosa occur (5) (6) (7) (8) , the status of colonic mucosal secretory IgA, which is the predominant local antibody (13, 14) , has not been established in idiopathic proctitis. The present study examines Received for publication 16 July 1976 and in revised form 16 November 1976. which is considered to be a forerunner of ulcerative colitis (12, 15, 16) . For comparison between colonic and extraintestinal S-IgA system, salivary S-IgA in the same group of patients was also investigated.
METHODS
Patients. The untreated patients with idiopathic proctitis (aged 20-55 yr, mean 32 yr; 11 female, 1 male) verified by sigmoidoscopy had a normal mucosa on barium enema examinations. All the patients had mild to moderate disease on the basis of number of bowel movements, amount of blood and mucus in the stool, and sigmoidoscopic appearance. The duration of the disease ranged from 3 wk to several mo before the present episode. After initial investigations, all patients were colonoscoped while they were symptomatic to determine the extent of the lesion and to obtain multiple mucosal biopsy specimens. Endoscopic mucosal disease was localized to the rectum (up to 15-20 cm from the anus) (12, 15) . In no case did the disease extend endoscopically beyond the rectum. All patients were subsequently treated with hydrocortisone enemas (Cortenema, Rowell Laboratories, Inc., Baudette, Minn.) with or without salicylazosulfapyridine (SAS-500, Rowell Laboratories, Inc.; Azulfidine, Pharmnacia Fine Chemicals, Inc., Piscataway, N. J.). Nine additional patients in whom colonoscopy was required for a workup of diarrheal problems unrelated to idiopathic proctitis or any other inflammatory bowel disease served as controls. In addition, biopsy specimens were obtained at colonoscopy in one patient with clindamycin-associated colitis and another patient with gonococcal proctitis. Informed consent was obtained from all patients before colonscopy.
Biopsy specimens. Colonscopic mucosal biopsies were obtained from rectum, sigmoid, or descending colon and transverse colon in each patient and included macroscopically involved and uninvolved mucosa. Similar biopsy specimens were obtained from the control subjects. Specimens for immunofluorescent studies were immediately placed in isopentane, then in liquid nitrogen and stored at -70°C for a maximum period of 6-8 wk. The biopsy specimens were mounted on a block, embedded in OCT compound (Ames Co., Div. of Miles Lab., Inc., Elkhart, Ind.) and serially sectioned at 4 iLm with a cryostat at -20°C. Parallel specimens were fixed in formalin for light microscopy.
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Collection of parotid saliva. Parotid saliva was collected for 30 min from 7 of the 12 patients with idiopathic proctitis and from 10 control subjects by uitilizing special cups to fit duct openings while stimulating secretion with citric acid. Saliva specimens were dialyzed and concentrated 25-fold by freeze drying. Presence of secretory IgA, free and bound secretory component, was verified by double diffusion in agar gel with anti-IgA and anti-free and anti-bound secretory component sera with control salivas and colostrum IgA as standards (17) . Quantitative determinations of salivary secretory IgA was determined by radial immunodiffusion and compared to 10 controls (IgA: range 0.56-2.2 mg/100 ml; meean valuie 1.4 mg/100 ml). Electrophoretic mobility of the patienit's salivary proteins was determined by microzone electrophoresis (Beckman Instruments, Inc., Fullerton, Calif) on cellulose acetate membrane (18 (19) . The ptirity of SC and S-IgA pturified by uis was compared to reference samples (kindly stupplied by Doctors D. Goodenberger and W. Strober, National Cancer Institute, National Instittutes of Health, Bethesda, Md.), by uising SDS acrylamide gels, double diffusion in agar, and i mmunoelectrophoresis setups. An antifree SC antiserum was defined as that reacting to free SC and not to S-IgA. The antibound SC reacted with both S-IgA and free SC. Anti-IgA was tested in immuinoelectrophoresis and double diffusion in agar not to cross react to SC or other salivary protein except for IgA.
Direct techriique. Cryostat sections were fixed in 95% ethanol, washed with phosphate-buffered saline (0.1 M, pH 7.2) for 5 min, anid stained with fluoresceini-con-jugated antisera to IgG, IgM, IgA, andl ,1C. To remove any aggregated immunoglobulin which may be presenit in the antisera and that canl react with Fe receptors every fluorescent antiserumLi was ultracentrifuiged iminediately before its use. After 1 h of incubation in a Imloist chamber, slides were rinsed with buffer and washed twice in buffer for 10 min. Sections were dried and sealed using elvanol and cover glass. Specificity of the staining of each conjugate in the direct techni(lue was confirmed by incubating parallel sections first with unconjugated antisera to IgA, IgG, IgM, washing in buffered saline and then adding the corresponding conjugated anti-immunoglobulin for an additional 20 min.
Indirect techni(que. Sections were processed as in the direct technique and were incubated vith unconjugated antisera to human free secretory component followed by a vash in phosphate-buffered saline. Sections were then stained with rhodamine-conjugated IgG goat antirabbit gamma globulin and incubated for 1 h in a moist chamber. Slides were rinsed, washed with buffer, and mounted as above.
Unstained sections mouinted in buffered glycerin were tused to estimate autofluorescence. A parallel section was incubated with conjugated antisera as control for nonspecific fluoreseence. The specificity of the antifree SC was tested by preincubationi and precipitation of the antifree SC with free SC followed by the use of the stupernate of the antiserum for immuiiinofluiorescent staining. No The patients with clindamycin-associated colitis and gonococcal proctitis showed immunohistochemical patterns similar to those of control subjects.
The immunohistochemical findings at various levels of colon in the 12 patients with idiopathic proctitis are shown in (Figs. 1B and 2B) . Two of these |4 FIGURE 1 Immunohistochemical localization of secretory component (SC) in glandular epithelium of comparable fields from sections of the alcohol-fixed biopsy specimens taken from the mucosa of the transverse colon: (A) from a control subject. There is intense staining for SC in the luminal side (L) of the glandular columner epithelium. Note that SC is present also along the cell membranes including the basement membrane areas (B) from a patient with idiopathic proctitis. Note the marked diminution of staining of SC at the luminal aspect (L) of the glandular columner epithelium and the staining is practically nil along the cell membranes including the basal areas (x400).
The distribution of IgA was similar to that of secretory component and was markedly dense (+ + +) (Fig. 3A) . Plasma cells in the lamina propria contained primarily IgA. No epithelial fluorescence was seen on staining for IgG and ,31C. There was minimal epithelial fluorescence when staining for IgM (Fig. 4) . FIGURE 2 Immunohistochemical localization of SC. Higher magnification of the same specimens as in Fig. 1: (A) from a control subject and (B) from a patient with idiopathic proctitis (x900). L indicates the lumen of the gland.
Mucosal S-IgA System in Idiopathic Proctitis FIGURE 3 Imtmunohistochemical localization of IgA in the glandular epithelium in comparable parts of the biopsy specimens taken from the mucosa of the transverse colon: (A) from a control subject, the distribution and intensity of staining is more or less the same as for secretory component; (B) from a patient with idiopathic proctitis, note the marked diminution of staining for IgA both at the luiminal aspect (L) and along the cell membranes (x400).
six patients had histological abnormalities in these same grossly normal areas.
When stained with anti-IgA, sections from areas showing gross and histological proctitis revealed significant diminution of epithelial fluorescence (0 to +) in 8 of the 12 patients (Table I) . Epithelial fluorescence for IgA in the proximal uninvolved colonic mucosa was also significantly diminished (0 to +) in 5 of the 12 patients (Fig. 3B and Table I ).
Anti-IgM sera did not give any staining above + in the biopsy specimens of nine patients or in any of the control subjects. In three patients, the IgM stainiing was, however, increased. IgG staininig in grossly involved mucosal specimens appeared as spicules in the lamnina propria, and distinct localization withinl plasma cells was lacking. In no case was IgG foMind within muciosal epithelial cells. Three of six patienits studied demonstrated faint epithelial staininlg for 81C whiclh was absent in controls.
Sermin and salivary immunoglobuilins a ud secretory component (Table II) . Serum IgA deviatedl f'rom the normal controls only in three patients: 350, 380, anid 75 mg/100 ml (normal range = 77-257 mng/10() ml). Serumn IgG and IgM were essentially normiial.
Salivary IgA was slightly elevated in two patielits compared to adult controls. Patient's parotid salivary total secretory component gave precipitationi linles similar to normals by the double immulnodifhlisioin test. Saliva was serially diluted to the end point where no precipitation line could be detectedl andcl then compared to the controls. The mobility on imierozone electrophoresis ofpatients' salivary IgA and( secretory component was comparable to that of control saliva, purified colostral IgA, and purified colostral secretory component.
DISCUSSION
The pathogenesis of inflammatory bowel disease is still enigmatic. Several immunologic abnorm-alities have been described during the course of inflaimmatory bowel disease, none of which could be clearly de- fined as primiiary. In this sttudy, we attempted to define the role of the secretory IgA system in idiopathic proctitis.
Local m uvcosal immlutne abnormalities are fre(quently associated wvith clhronic inflmmation and auitoimmuine (lisease (13, 14, 21, 22) . Suich abnormalities especially those ofthe secretory IgA system may occuir seconidarily to actute or chronic infections (23) . Previouis reports regardinig the colonic IgA system in inflmmnatory bowel disease were coniflicting (3, (5) (6) (7) (8) 10) ; in uilcerative colitis the cleinsity of IgA positive lymphocytes is decreased in the rectal mutcosa (3). In some instances where IgA immulllnocytes were normal or even increased (5-8), a paradoxical depletion of glaniduilar IgA occuirred (7) . Stuch a depletion of epithelial secretory IgA wvas reported to be restricted only to histologically involved areas obtained at colectomny from patients with Crohn's disease (10) . These observed variations inl distribtution of colonic IgA raise the (Iliestion as to whether they are primary or secondary to epithelial (lestruietion. ' We approached this quiestion by uitilizing histologically normal and abnormal colonic mutcosa obtained during colonoscopy from the same patient. Since previouis sttudies have revealed histological abnormalities in proximal macroscopically normal colon (20) , "uiininvolved areas" were strictly defined as those whiclh were not only macroscopically but also histologically normal. Any abnormality in the secretory IgA system in uninvolved areas could be more likely a primary disorder. To further minimize artifactual immulllnofluorescent abnormalities present in advanced disease, only uintreated patients in the initial phase of idiopathic proctitis, an inflammatory disease of predominantly restricted extension, were included. The sttudy showed that in patients with idiopathic proctitis, secretory IgA and free secretory component were markedly diminished, not only in areas of histologic involvement btut also in histologically uninvolved areas in about onie-third of the patients.
The meaning ofthis local S-IgA deficiency is specuilative at this stage. A certain concentration of free secretory component is important in maintaining the carrier transport milieui for IgA (24) . Its lack (i.e., a local immutne deficiency) couild be implicated as a cauisative factor and may precede proximal spread of the disease leading to generalized colitis in the patients with idiopathic proctitis. This finding was also compared with other extraintestinal sites of the secretory IgA system and with sertum IgA levels. Seruim and salivary IgA were, however, not significantly diminished in any of the stuldied patients (Table II (26) have been reported. In our patients, however, the reverse sittuation was observed, namely a depletion of colonic secretory IgA with normal salivary and serum IgA. This cannot be explained on the basis of the phylogenetic and ontogenetic developmenit of the IgA system and thuis raises the alternative possibility that a local exogenouis toxic process may have depleted the epithelial secretory IgA even before any histologic changes were noted. In support of this concept are recent observations that grantulomas can be elicited in footpads of mice by injection of homogenates from diseased bowel tissuie with Crohn's disease as well as from histologically normal resection margins (27) . Moreover, in Crohn's disease, increased gluicosamnine synthetase activity was noticed in apparently normal rectal biopsy specimens (28) . The latter data indicate that a "toxic agent" or a pathological process may be present in tissues long before morphological abnormalities are detectable. Abnormal systemic and local cellular immunity may also contribute to failure of the secretory IgA system. Preliminary studies in our patients failed to reveal a major deficiency in systemic cellular immunity (uinpublished data). Secretory component may be present in two distinct immunochemical and physicochemical forms in rats (29) . Our initial studies by microzone electrophoresis could not, however, detect an abnormal electrophoretic mobility of secretory IgA or secretory piece from patients' saliva. Further analysis of secretory IgA isolated from mucosal secretions is necessary to examine the role of breakdown of host defenses in the pathogenesis of inflammatory bowel disease. Abnormalities in glycosylation of secretory component or in polymerization, assembly, or binding of IgA to secretory component may result in a biologically deficient secretory IgA which escapes detection by the immunofluorescence techniques employed.
